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BACKGROUND AND AIM OF THE STUDY – One of the challenges of the project TREASURE* concerns testing new 
methodologies - like near infrared spectroscopy (NIRS) - for quality evaluation of pork and pork products from local pig breeds.  
NIRS demonstrates a number of possible applications in quality control of raw material to the final product, but requires 
calibration process prior to practical application. For the present study existing models were upgraded and extended with the 
samples of local pig breeds and their predictive ability and practical application were reassessed. 
CONCLUSIONS 
Predictive ability of NIRS demonstrates good accuracy for prediction of chemical composition of fresh pork and pork products 
and fatty acid composition (main groups) of fat tissue. Inclusion of new samples (from local pig breeds) kept the accuracy of 
models and increased their robustness. 
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RESULTS 
Table 1. Basic statistics and NIRS predictive ability for chemical composition of fresh meat 
  Constituent 
Pork - LD muscle Pork - different muscles 
n Mean SD 
Range 
(min-max) 
Calibration Cross-validation 
n Mean SD 
Range 
(min-max) 
Calibration Cross-validation 
R2C seC R
2
CV seCV RPD R
2
C seC R
2
CV seCV RPD 
IMF, % 75 1.99 1.14 0.62 ‒ 7.30 0.99 0.14 0.95 0.25 4.6 117 2.84 1.97 0.62 ‒ 11.5 0.98 0.23 0.97 0.30 6.6 
Water, % 72 22.83 1.38 19.13 ‒ 25.50 0.90 0.39 0.63 0.75 1.8 125 22.08 1.71 18.20 ‒ 25.50 0.91 0.45 0.82 0.65 2.6 
Protein, % 71 73.58 1.22 70.30 ‒ 76.10 0.45 0.92 0.28 1.05 1.2 130 73.79 1.52 68.46 ‒ 76.90 0.92 0.48 0.81 0.73 2.1 
IMF – intramuscular fat 
Table 2. Basic statistics and NIRS predictive ability for fatty acid composition of fat and muscle tissue 
  Constituent, 
mg FA/100 g 
fat 
Subcutaneous fat Intramuscular fat (LD muscle) 
n Mean SD 
Range 
(min-max) 
Calibration Cross-validation 
n Mean SD 
Range 
(min-max) 
Calibration Cross-validation 
R2C seC R
2
CV seCV RPD R
2
C seC R
2
CV seCV RPD 
SFA 56 40.8 1.90 37.8 ‒ 46.1 0.95 0.439 0.83 0.791 2.4 56 39.2 2.1 35.2 ‒ 43.7 0.98 0.255 0.58 1.332 1.5 
MUFA 56 44.6 2.2 40.5 ‒ 49.4 0.98 0.350 0.91 0.696 3.2 56 48.1 2.6 41.2 ‒ 53.0 0.18 2.387 0.11 2.535 1.0 
PUFA 56 14.6 1.7 10.1 ‒ 18.3 0.97 0.315 0.89 0.568 3.1 56 12.7 3.2 6.6 ‒ 22.2 0.78 1.508 0.53 2.209 1.4 
n-3 PUFA 56 1.10 0.20 0.6 ‒ 1.5 0.96 0.035 0.83 0.076 2.6 56 0.83 0.25 0.46 ‒ 1.70 0.62 0.119 0.55 0.130 1.9 
n-6 PUFA 56 13.4 1.6 9.4 ‒ 16.8 0.97 0.286 0.89 0.507 3.1 56 11.9 3.0 6.0 ‒ 20.49 0.77 1.428 0.52 2.075 1.4 
n-6/n-3 PUFA 56 12.4 1.2 10.7 ‒ 15.5 0.80 0.480 0.30 0.894 1.3 56 14.5 1.8 11.3 ‒ 19.8 0.12 1.445 0.02 1.524 1.2 
SFA – saturated fatty acids, MUFA – monounsaturated fatty acids, PUFA – polyunsaturated fatty acids 
Table 3. Basic statistics and  NIRS prediction for chemical composition of meat products and dry-cured hams  
  Constituent 
Meat products (salami, pancetta, dry-cured neck) Dry-cured ham 
n Mean SD 
Range 
(min-max) 
Calibration Cross-validation 
n Mean SD 
Range 
(min-max) 
Calibration Cross-validation 
R2C seC R
2
CV seCV RPD R
2
C seC R
2
CV seCV RPD 
Water, % 74 29.8 9.8 13.5 ‒ 69.4 0.99 0.70 0.99 0.94 10.4 153 53.8 5.9 38.7 ‒ 63.2 0.99 0.70 0.98 0.81 7.3 
IMF, % 74 37.9 14.9 2.1 ‒ 68.9 0.98 2.05 0.98 2.23 6.7 132 5.2 2.5 2.1 ‒ 17.7 0.82 1.13 0.79 1.19 2.1 
Protein, % 74 25.7 6.8 10.8 ‒ 43.8 0.98 0.90 0.97 1.20 5.7 154 32.2 5.4 25.0 ‒ 47.9 0.99 0.62 0.98 0.74 7.3 
Salt, % 66 5.2 1.2 3.6 ‒ 9.8 0.92 0.35 0.84 0.48 2.5 157 6.6 1.3 3.1 ‒ 10.2 0.95 0.30 0.94 0.33 3.9 
NPN, % 60 0.41 0.09 0.27 ‒ 0.62 0.49 0.067 0.39 0.074 1.3 153 1.07 0.29 0.57 ‒ 1.91 0.87 0.104 0.83 0.121 2.4 
PI, % 60 11.1 0.4 7.1 ‒ 22.8 0.66 2.10 0.63 2.17 1.7 149 20.7 6.5 7.6 ‒ 40.0 0.86 2.38 0.80 2.89 2.2 
aw 131 0.888 0.022 0.822 ‒ 0.955 0.91 0.0068 0.88 0.0076 2.9 
IMF – intramuscular fat, NPN – non-protein nitrogen, PI – proteolysis index, aw - water activity 
MATERIALS AND METHODS 
Collection of samples (fresh meat and fat, pork products) from Krškopolje and Turopolje pigs           homogenisation           NIRS scanning 
Analysis of chemical composition 
 
Chemometric analysis (WinISI II software) 
 
Development of calibration models 
 
Evaluation by cross-validation 
